Struhár, I., Kapounkova, K., & Vencúrik, T. (2015). The role of spiral stabilization exercise on the level of postural stabilty. J. Hum. Sport Exerc., 9(Proc1), pp.S279-S285. The main aim of our study was to find out if exercise of spiral stabilization can improve level of postural stability (PS). PS is often described as the ability to maintain center of gravity within the base of support and it is also a fundamental part in assessing the efficacy of intervention for improving balance. Both, static and dynamic PS is the result of relationship between proprioception, vision and vestibular system. These three main sources are responsible for position of the body during static or dynamic activity. The participants were randomly divided into an experimental group (11 girls; mean age=13.3±1.3 years; mean height=1.52±0.07 m; mean body weight=44.56±4.13 kg) and control group (11 girls; mean age=13.5±0.80 years; mean height=1.50±0.08 m; mean body weight=46.45±6.27 kg). At the beginning of the experiment, parents of participants signed the informed consent about participation on the programme. An electronic balance board was used for measuring PS. The exercise regimen was set up 4 times weekly for 3 months. The result of the study showed significant improvement in a level of postural stability in the experimental group (paired samples ttest; p=0.00989; the significance level 95%) and there is no significant improvement in the control group (p=0.25564; the significance level 95%).
INTRODUCTION
The prevalence of sport injuries is especially high in a dance sport with muscle strains and sprains of the ankle and knee, anterior cruciate ligament injury and Achilles tendon pathology (Fulton, Burgi, Canizares, Sheets, & Butler, 2014; Simon, Hall, & Docherty, 2014). There is overwhelming evidence corroborating the notion that these types of problems do not only have a big impact in time lost from sport training and competition but also enhance costs of treatment. Sport-related injuries are related with mental problems which mean that they seriously affect future career of athletes (Roiger, Weidauer, & Kern, 2015) . The previous injuries are the biggest risk factors for new injuries and also alter kinematic chains or reduce range of motion (Waldén, Hägglund, & Ekstrand, 2006) . This fact was proved by several studies which investigated the effect of previous injuries as an important risk factor for future hamstring strain ( . The main aim of these programmes is improving ability to control the trunk and also to stabilize the spine when the sport activity is performed. A large variety of exercises can be found in a current literature but the application into a practice is problematic. Some investigators describe only balance exercises but in contrast, some authors often use the term neuromuscular training as a combination of balance, strength, plyometric exercises. It is a quite confusing because then it is impossible to differentiate which ones is more beneficial for athletes but some studies have already proved the impact of poor balance with regard to lower extremity injuries Studies to the same extent have already proved the importance of including postural stability exercise with aim to enhance proprioceptive input and kinesthetic awareness (Rasool & George, 2007) . Another problem of postural stability is the diversity of approaches to testing which often comes from the field of expertise. The kinematic characteristic of dancing requires a quick ability to switch from two to one leg standing position. In a general meaning, the lower and upper extremities are anatomically symmetrical across the sagittal plane (Grouios, Hatzitaki, Kollias, & Koidou, 2009 ), but one of the bilateral extremity is always more preferred in a specific situation like turning or jumping from one leg etc. Subsequently, the inability to maintain single leg stance on the dominant side for certain period of time can indicate a higher risk of future injuries. Afterwards, testing single leg stance can provide basic information about predicting potential future injuries.
In our work, it was chosen the exercise with elastic cord (SM System) with aim of achieving muscle balance and improving coordination and balance. A person has to overcome a small resistance of elastic cord which can be adjusted during the exercise.
MATERIAL AND METHODS

Participants
Twenty-two healthy girls participated in this study. Before the participation in the study, all parents provided written informed consent and the rights of each participant were protected. Exclusion criteria included vestibular, neurological or orthopaedic disorders; medication causing a balance problem; an attendance VOLUME 10 | Proc1 | 2015 | S281 rate of less than 90%; not taking any kind of medication 16 hours prior of the measurements; any kind of experience with postural stability programme during the experiment. All of the participants were elite dancers who had been training for 22 hours per week at the time of experiment. The sample was randomly assigned to a control group (11 girls; mean age=13.5 ± 0.80 years; mean height=1.50 ± 0.08 m; mean body weight=46.45 ± 6.27 kg) and experimental group (11 girls; mean age=13.3 ± 1.3 years; mean height=1.52 ± 0.07 m; mean body weight=44.56 ± 4.13 kg). Experimental group performed 4×45 minutes plus of exercise with elastic cord.
Measures
An electronic table (electronic balance board) with adjustable radius was used for measuring of the level of postural stability. This device provides wide anti-slip area (42x42cm) with three different oscillating radius (5-12-20 cm). The electronic balance board (EBB) is a medical device and it is compliant with Directive 93/42/EEC. The device enables to perform stability test and now it is also used for assessing ankle stability. Each result is expressed by number from 0 to 100 (100 is considered as the worst case and zero score is the best one; the whole score is created as a weighted average of area covered within the profile, outside the profile and recovery time). The level of postural stability was measured during barefoot standing on one leg on the EBB for 45 seconds (the dominant side was chosen by using simply test when the participant must run forward and jump up from one leg). The measurement of participants was before the intervention and after 3 months and it was also performed after regular dance training warm-up. The position of participant was precisely controlled during the testing on EBB (standing on either the left or right leg with opened eyes, keeping arms hanging freely by sides and balanced in medio-lateral position for 45 seconds as motionless as possible). The tilting part of EBB had a radius of 5 cm and participant got feedback from the screen. The measurement was started when participant had achieved stable single leg stance without intentional knee flexion and the participant got visual feedback about the result from the screen of computer. A test had to be stopped in case of 3 situations: 1. Participant changed the position of standing leg 2. A contralateral leg touched the floor 3. Participant started to use upper extremities for achieving balance.
Procedures
Participants in an experimental group took part in intervention programme by trained physical therapist. Each session of each week was undertaken under the supervision of author (IS) and each exercise and correct muscle contraction were demonstrated by physical therapist. The intervention programme was based on a compilation of published core-strengthening exercises, trunk stabilization exercises and rehabilitation protocols. The exercise protocol (5 exercises focused on dynamic stabilization and coordination) progressed from simple ones to complex (a balance mat was used from 4th week of intervention programme). The physical therapist focused on improving stability through motor control of deep trunk muscles with using elastic cord in experimental group.
The spiral stabilization exercise programme lasted 45 minutes during gymnastic training, 4 times a week for 3 months. Each participant and parents of participants was informed about health benefits of attending in programme. In total, the intervention programme included 5 exercises that focused on dynamic stabilization and coordination. We used effect size by Cohen ś d in view of finding the magnitude of differences between pre-test and post-test in the experimental group (d=1.4142 which indicates a large effect).
RESULTS
DISCUSSION
The study sought to identify if the exercise of spiral stabilization would result in improving postural stability when provided over a 3 months programme with elite dancers. In our study, it was hypothesized that intervention programme which was conducted in experimental group would have improved the level of postural stability measured by electronic balance board. The results pointed out that mean score of participants in the experimental group was significantly lower after the intervention programme (34.32±4.32 vs. 39.57±3.50) than the mean score in the control group (39.91±2.62 vs. 39.12±2.72). For better understanding full impact of intervention programme, we calculated the effect size by Cohen ś d in the experimental group (d=1.4142 which indicates a large effect).
In regards to generalize of our findings, we noted that the participants of our study were elite dancers and they were all healthy and physically active at the time of experiment. Another problem is the diversity of approaches to testing. The most frequent way of assessment static and dynamic postural stability is testing with a force plate. The interest of investigators is often focused on centre of pressure (COP), measuring
